Effects of organophosphates on the regulation of mesenchymal stem cell proliferation and differentiation.
Mesenchymal stem cells (MSCs) are multipotent cells located within various adult tissues. Recent literature has reported that human bone marrow-derived MSCs express active acetylcholinesterase (AChE) and that disruption of AChE activity by organophosphate (OP) chemicals decreases the ability of MSCs to differentiate into osteoblasts. The potential role of AChE in regulating MSC proliferation and differentiation is currently unknown. In the present study, we demonstrate that MSCs exposed to OPs have both decreased AChE activity and abundance. In addition, exposure to these OPs induced cellular death while decreasing cellular proliferation. Exposures to these compounds also reduced the adipogenic/osteogenic differentiation potentials of the MSCs. To elucidate the possible role of AChE in MSCs signaling following OP exposure, we captured potential AChE binding partners by performing polyhistidine (His8)-tagged AChE pulldowns, followed by protein identification using liquid chromatography mass spectrometry (LC-MS). Using this method, we determined that the focal adhesion protein, vinculin, is a potential binding partner with AChE in MSCs and these initial findings were confirmed with follow-up co-immunoprecipitation experiments. Identifying AChE binding partners helps to determine potential pathways associated with MSC proliferation and differentiation, and this understanding could lead to the development of future MSC-based tissue repair therapies.